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Fracture strength 
of biaxially stressed 14S-T6 
agreement with maximum 
stress theory ....694, 696, 704 


Free machining steel 
AISI B-1112 and B-1113 alloys 
machinability ......... 742, 747 
effect of inclusion com- 
position on ........ 750-752 
effect of inclusion size 
and shape on ...... 742-746 
effect of mechanical 


working on ....... 749 
effect of number of 

inclusions on ...... 748 
effect of silicon on ... 

Ek a eee ue ks 744, 746-748 
effect of sulphur content 

Ms oh ease ea ee cs 749-750 

Furnace 


for melting zirconium and 
other refractory metals .862-871 


Grain boundary energy 
variation with orientation 
between crystals ....... 545-548 
variation with thickness at 
various temperatures below 
melting point .......... 554-555 


Grain boundary melting .. . .551-555 
replacement of grain corners 
by liquid at temperatures 
below the melting point 
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Grain boundary melting (cont.) 
volume free energy required 
to produce liquid ..... 553-555 
as a function of temper- 
ature 


Grain boundary migration 
in strained aluminum .560-561, 564 


Grain boundary relaxation 


RIN Boon ik tin sin + 058 275-285 

activation energy ...... 277-283 
effect of magnesium 

addition on ........ 282-283 

IES Ss oaks cre ban 277 


as a function of the 
parameter (Dve®®*) ..279-280 
correlation of frequency, 
energy of activation and 
temperature for ..... 277-278 
correlation of grain size, 
frequency, energy of 
activation and temper- 


ROGUE: 5. FEE wcs-o ny oe 278-279 
effect of alloying elements 
CNL eee ek hon os 275-285 


width of relaxation band 284 
effect of frequency of 
vibration on ......... 276 
effect of temperature .. 276 
aluminum-magnesium alloys 
correlation of grain size, 
frequency, energy of 
activation and temper- 
Se IOs 6s WS SS 281-282 
iron 
as a function of the 
parameter (Dve®®") . .279-280 


Grain growth 
IN eo. git 211-218 
effect of annealing tem- 
DORRIT. « ¢ is dezkeees 212-214 
effect of annealing time .211-214 
effect of cold work ..... 211-214 
effect of initial grain 
WR ic 5 sien. Sta GING Le 212-214 
heat of activation ...... 215-217 
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Grain growth (cont.) 
alpha brass 
heat of activation 
effect of initial grain 
Rc > wah vcaraenes 215-216 
effect of prior defor- 
I hc nos aS Rie 215-216 


Grain orientation 
of low carbon steel strip 
effect of rolling temperature 
WE oa 6 cheek eenle-cuan 333-343 


Grains 
frequency of occurrence of 
various polygonal faces 


OU od Mian oe eel ews 539 
aluminum-tin alloy .... 539 
 ealeeiao sch ae edo 539 


comparison with soap froth 539 
comparison with vegetable 


GME: BS -s5 ease 539 
isolated by fracture...... 539 
Graphite 


oxygen content 
isotopic determination. . 762, 766 


Hafnium 
furnace for melting ...... 862-871 
Hardenability 
of alloy carburizing steels .772-773 
carburized steels ....... 1056-1079 
Pea ea. cs eaves 1067, 1071 
Pe: MIA Fs 5 oa riba 1068 
Ale SOS ik chive 1068, 1071 
Pe Do 0-k5cse-0-ntasdiwse 1067 
Ail. GH octets 1066, 1068 
effect of boron on 
ili rt cal 1066, 1069, 1071 
PEAT. oo cnt etch 1066 
case hardenability at various 
carbon levels ...... 1064-1071 


core hardenability . ..1064, 1069 
end-quench test for deter- 


I nisi « oni Sow 1056-1079 
trapezoidal end-quench 
OOF 56585 Fl ci vs 1057-1060 


comparison of cooling with 
standard bar ....1059-1060 
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Hardenability (cont.) 
carburized steels 
trapezoidal end-quench bar 
experimental problems 


o a6 betbnadeeeewe 1060-1061 
method of obtaining data 
MoM. cis. cones 1061-1062 


Hardness 
of high speed steel 18-4-1 
effect of carbon content 
OR eae cds ss cece 477-483 


relationship to austenitizing 

temperature and time .477-484 
relationship to tempering 

temperature and time .483-490 

pure metals 

as a function of the homol- 

ogous temperature .. .222-223 
as a function of melting 

point 
correlation between constant 

A and the absolute melting 

COE 65 with inointe 233, 235-236 
correlation between constant 

A (H = Ae™"*) and heat 

content of liquid metal at 

melting point 232-233, 235-236 
correlation between constant 

B (H = Ae") and the 

reciprocal melting point 

cbdctneriv eid been’ 237-240 
functional relations ....224-231 
fundamental correlations 


hardness-temperature data 234 
log hardness vs. temperature 


os db Abladstacicemec ears 227-231 
aluminum ........... 227 
comin iki 3 5 Rs 229 
CUE Ais s cub vend 229, 233 
molybdenum ........ 227, 231 
ee ee per 228, 232 
Sei cine osc aaiheiba 230 
OD iv aain nin btn Ca 228 


qualitative observations 222-223 
temperature dependence 
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Hardness (cont.) 
pure metals 
temperature dependence 
equation 231, 236-238, 240-241 
functions proposed for 
eins + hh Ge CNV e oe 224-225 
of steels containing silicon 
effect of silicon on ..... 501-507 
of temper-brittle steel 
effect on impact energy curve. 
See Impact energy curves. 
titanium 
effect of impurities on. .235-236 
titanium alloys 
at low temperatures. . 1000-1001 
titanium-oxygen alloys 1023-1024 


Hardness tester 
for elevated temperature 
testing 


Heat of activation 
See Activation energy. 


High speed steel 
W-Cr-V (18-4-1) 
effect of austenitizing 
temperature and time 
On grain size 481 
on hardness ......... 477-484 
on impact properties. .486-491 
effect of carbon content 
on hardness ......... 477-483 
on impact strength . .486-491 
effect of tempering time 
and temperature 


on hardness ......... 483-490 
on impact strength ..486-491 


effect of vanadium content 


on hardness ..... 480-481, 484 
impact strength ....... 486-491 
microstructure ........ 481-483 


High temperature alloys 
alloy M252 (Ni base) 
microconstituents in .. 
alloy 16-25-6 (Fe base) 
microconstituents in .. 
alloy 1336 (Co base) 
microconstituents in .. 


. 397-428 


. 397-428 


. 397-428 
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High temperature alloys (cont.) 
alloy 1336 (Nb + Ta) 
microconstituents in ...397-428 
Turhaliay: OB 2.2.50 6ccie 397-428 


Hot hardness tester 
results with various steels .377-396 


Impact energy curves 
for SAE 3140 steei ....... 733-734 
effect of hardness on ...734-735 


Impact properties 
of Fe-Ni-Cr alloys 
effect of sigma phase on.437-440 
of high speed steel (18-4-1) 
pik Clee mbbe teu eats eee 486-491 
of nodular iron at elevated 
temperatures ...... 368, 370-371 
of SAE 3140 steel 
effect of hardness on. See 
Impact energy curves. 
effect of heat treatments 


GRE wads s 0364 a 00 kkken 725-731 
of steels containing silicon 
effect of silicon on ..... 521-523 


of temper-brittle steel ....710-724 


Impact strength 
titanium alloys 
at low temperatures .... 
er aeons 1000-1001, 1003-1004 
typical fractures ...1003-1004 


Inclusions 
effect on machinability 
of AISI B-1112 and B-1113 
alloys. See under Free 
machining steel. 


Indium 
effect on properties of 


molybdenum alloys ....286-313 


Indium-arsenic system 
metallographic analysis .. 


ee ne ye ee .. ..678, 681-684 
phase diagram ........... 679-680 
thermal analysis ......... 678-679 
X-ray analysis ..... w» +» -679-680 


Interface motions 


during transformation ...561-563 
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Iron 
effect on properties of 
molybdenum alloys ....286-313 
effect on recrystallization of 
molybdenum alloys ....314-332 
grain boundary relaxation 
as a function of the 
parameter (Dve®®") .279-280 
oxygen content 
isotopic determination. See 
under Isotopic analysis. 


Iron-carbon alloys 


ugte erystals. oo. 66. sss 579-582 
method of producing ... 579 
oscillation diffraction 

RINE 2a bad cavaciee 581-582 
rotation diffraction 
OO 6.08 xe sb do eee 580 


Iron-nickel-chromium alloys 


sigma formation in ....... 433-437 
effect on impact properties 
¢ hikes Sib Wait nn a Widice tice 437-440 


Isotopic analysis 
of oxygen in metals and metal 
oxides 
apparatus 
copper and iron-oxygen 
samples analyzed ....763-765 
determination of oxygen 


ee STS 8c su dada- 762-766 
other methods of analysis 
dk Ck <n orkin site 758-759 
advantages of isotopic 
WOENOE 6 on. ccc cte 766 
preparation of O” master 
Geers oben scenes 762 
principles of method ...759-760 
QUIN 6 acs csc sc ves 761-762 
Lattice parameters 
of microconstituents in high 
temperature alloys ..... 400-411 
Low carbon steel 


texture of rolled strip 
effect of rolling temperature 
OR: 5» vcdehs Oued ss owe 333-343 
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Liiders bands 
in titanium tensile specimens 
<Gbln 6h bo-0a eden aielen 988-990 
Machinability 


of AISI B-1112 and B-1113 alloys 
correlation with inclusion 
characteristics. See under 
Free machining steel. 
stainless steel, Type 304 
effect of saw wear on cutting 


th: So txvtaer > ce 948 
comparison with titanium 948 
CDE |. ceca s se vee eeaces 957-965 


effect of arsenic on.957, 961-962 
effect of beryllium on .. 

os be seAdbdes anes 957, 959, 963 
effect of boron on ...... 

abi nin Mblaialielied 957-958, 961-962 
effect of carbon on ..... 

pues eo Staaeer. 957-958, 962-963 
effect of germanium on 


effect of phosphorus on 
iiethhweae'ss oes 957, 961-962 
effect of selenium on... 
had aes dherkha ed 957, 960, 962 
effect of silicon on ..... 
piclehes cae tae 957, 959, 962-963 
effect of sulphur on .... 
a 6 ke 957, 959-960, 962-963 
effect of tellurium on ... 
snes dus cake Meek 957, 960-962 
high purity iodide vs. 
magnesium-reduced 
titanium 
saw rating vs. turning index 
for various titanium 
UO ni os none es 962-964 
correlation with Vickers 
hardness and ultimate 


IIE ae cn veces 963-964 
titanium alloys .......... 941-971 
effect of saw wear on cutting 
RR isAs kei cc cue 948 
comparison with Type 304 
stainless steel ..... 948 
effect of test variables . .955-956 
feed vs. load ......... 955-956 


TRANSACTIONS OF THE A.S.M. 
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Machinability (cont.) 
titanium alloys 
influence of insoluble 
I, 5 6 ak bs ohm ae 941-971 
lathe test ..... 944-947, 954-962 


method of evaluating. 946-947 
profilometer measure- 


SR cwithes cece 954 
testing equipment .. .944-946 
ORW VOSt cic ccc ccee. 


....947-949, 957-964, 968-969 


Magnetic analysis 
of austenite and sigma 
separated from Cr-Ni-Mo-Ti 
(18-8-3-1) alloy ...... 
site ees hee 445-446, 449-450 


Magnetic permeability 
stainless steels 
effect of creep or rupture 
test exposure on..... 73-75 


Manganese 
effect on properties of 
molybdenum alloys ....286-313 
effect on recrystallization of 


molybdenum alloys ....314-332 
Martensite 
tempering of 
effect of silicon on ..... 498-532 


Martensite transformation 
temperature 
in titanium binary alloys. .934-939 
concentration vs. transfor- 
mation temperature 935-939 


titanium-chromium . .936-939 
titanium-columbium 

yeux divas aes ae, oe 
“titanium-iron ........ 935-939 


titanium-manganese .936-938 
titanium-molybdenum 

bivaes tyes 935-936, 938-939 
titanium-tantalum ... 
titanium-tungsten ...936, 938 
titanium-vanadium 
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Maximum stress theory 
applied to biaxially stressed 
14S-T6 
agreement with fracture 
SONNORE S . . oo 8 694, 696, 704 
agreement with proportional 
BOE si ckhaccs ie eves 691-692 


Mechanical properties 
of binary molybdenum alloys 


of recrystallized molybdenum 
SERED oho tba < cece 321-323 
of recrystallized molybdenum 
MOUS. 6 + cic 0 vs n'a sea heeuee-eee 
stainless steels 
effect of creep test exposure 
OD hacia ve 0s ies 58-60 
etnias: os ind 949-953, 972-992 
dependence of elastic modulus 
on temperature ...... 981 
dependence of elongation 
on temperature ....979-981 
effect of strain rate on 
see cas ies eae 979-981 
dependence of fracture stress 
on temperature ....978-980 
effect of strain rate on 
js wig ba eae < af kee wie 978, 980 
dependence of reduction 
of area on temperature 
dies va cekcaes 980-981 
effect of strain rate on 
Sire bik eke «aiken 980-981 
dependence of yield strength 
on temperature ....977-979 
effect of strain rate on 


ie 0:8 Woche obese ie 977, 979 
dependence of ultimate strength 
on temperature .... 978 
effect of strain rate on 978 
effect of arsenic on .... 950 
effect of beryllium on .. 949 
effect of boron on ..... 949 
effect of carbon on ..... 949 
effect of germanium on . 950 
effect of phosphorus on. 950 
effect of selenium of ... 950 
effect of silicon on ..... 950-953 
effect of sulphur on ....949-950 
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Mechanical properties (cont.) 
titanium 
effect of tellurium on .. 950 
fracture appearance at 
different temperatures 
of testing ....... 985, 987-988 
plastic portion of true stress- 
strain curve ......... 981-983 
strain aging effects ....972-992 


yield point phenomenon 983-984 

titanium alloys ......... 993-1007 

at low temperatures . .993-1007 
effect on notch sensitivity 


5 gk hs WAR Kee ok Moe 996-997 
effect of testing temper- 
A es ss ck a ais 995-997 


of zirconium-oxygen alloys. See 
Zirconium-oxygen alloys. 


Mechanical properties, transverse 
forging steel, SAE 1045 .1080-1121 
materials and specimen 
preparation ....... 1081-1085 


Mechanical working 
effect on machinability 
of free machining steel . 749 


Medium alloy steel 
effect of silicon on tempering 
ae ae'es Sa R kha E'S O's 498-532 


Melting temperatures 
titanium-oxygen alloys .1019-1020 


Metal oxides 
isotopic determination of oxygen 
content. See Isotopic analysis. 


Microconstituents 
in high temperature alloys 
iets ons steadied 397-428 
Microstructure 
of binary molybdenum alloys 
ocala « daw os 6 300-306 
cClassiGtetion. c6. . vsieesaes 557-561 
types of interfaces between 
SCEVGGGM 2... scstnue 558-561 


coherent and incoherent 
boundaries ........ 558-561 
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Microstructure (cont.) 
of Cr-Ni-Mo-Ti (18-8-3-1) 
SEIS ini REBKADE a0, 50, 452-454 
distribution of dihedral angles 
resulting from random 
POCtIOMN so occ pes oat 543-045 
distribution of minor liquid 
phase in polycrystalline 


MOLINE: [Gobi as ewe bodes 547, 549 
of Fe-Ni-Cr alloys 
sigma phase .........-- 432-433 


forging steel, SAE 1045 .1087-1088 
air-cooled specimen .... 1088 
furnace-cooled specimen 1088 

grain boundary energy 
variation with thickness at 

various temperatures below 
melting point ........ 554-555 
grain boundary melting .. 
replacement of grain corners 
by liquid temperatures 
below the melting 
| er 
emmetwone 264 Foo cds 552-553 
volume free energy required 
to produce'liquid 
as a function of 
temperature .......558-555 
as a function of thickness 


of high speed steel (18-4-1) 
ois 0h Foon os Caemeas 481-485 
of high temperature alloys 397-428 
of indium-arsenic alloys ..681-684 
interface motions during trans- 
formeitintiess ees «. o00i 561-563 
formation of a nucleus by 
coherent fluctuations in 
the vicinity of disordered 


grain boundary ...... 562-5638 
interfaces and precipitation 
vd chew oeiae 0-0 died 562-571 
discontinuous precipitation 
ae eels kG es «e's kaa 564-571 
measurement of ......... 555-557 
brass 


beta phase fractions as a 
function of composition 556 -” 
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Microstructure (cont.) 


measurement of 
grid for grain boundary area 
measurement by intercept 


OU 88 F840 SO 557 
plane and curved grain 

boundaries .......... 536-545 
grain shape and grain 

OVOWUN 8 6 Te 536-545 

disappearance of bubbles 
by diffusion ....... 537-538 
polyphase alloys ......... 541-545 


variation of dihedral angle 
with ratio of interface 


a rr 541-542 
of recrystallized molybdenum 
CCESE OOCE Wh FREES 0 owe SS 319-321 
of recrystallized molybdenum 
GNOVO ices s sos SROs B6 
requirements of space-filling 
FASC RAD Phe woeestce coe 
basic topological relations 
Lek ee ease Fe bw se 2s ee 
equations ...534-535, 537-538 
stainless steels .......... 60-73 


changes during creep or 
rupture test exposure .60-73 


TT icc ceancdes 61-66 
RO DM Ae 6s ewes 61, 71-73 
5, 2 Sepeee 60-61, 63-64 
Type 316CB ....61-62, 67-68 
Type 316L ...... 61-62, 65-66 
Type 321 ....61, 64-69, 71-73 
WOU ode wceccce 61, 71-73 

of steels containing silicon 
Ce eles bes Ga eles 6b eeae 5OT-500 

structures with anisotropic 
MT a ios cia scueun 545-548 
titanium alloys .......... 951-953 


titanium — 0.67% arsenic 951, 953 
titanium — 0.02% beryllium 

Saas Ghee 0 cc cabs cence 952-953 
titanium — 0.57% boron .951, 953 
titanium — 0.47% carbon 951, 953 
titanium — 0.25% germanium 

a 9 OEM hii bbe owe be 952-953 
titanium — 0.39% phosphorus 

ROT CeCe dire bbc 6 ods 952-953 
titanium — 0.99% selenium 





i 
) 
| 
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Microstructure (cont.) 
titanium alloys 
titanium — 0.25% silver .951, 953 
titanium — 0.32% sulphur 


as TisS. feee nae abew 951, 953 
titanium — 0.118% sulphur 

ee Tele 3 oo ss wow ees 951, 953 
titanium — 0.47% tellurium 

a's eae ae oS wake oe Oe 952-953 


titanium, unalloyed ....952-953 
titanium-oxygen alloys .1012-1019 


of two-phase alloy ....... 543-544 
showing different types 
of grain junction .... 544 


of zirconium-nickel alloys .897-898 
of zirconium-oxygen alloys 

+ duke ae a ERS 0 Cat 883-884 
of zirconium-silicon alloys 906-912 
of zirconium-tin alloys ...921-927 


Minimum creep rate intercept 
. variations with stress .... 55-57 
effect of temperature .. 57 


7 
Type 304 stainless steel 57 
Type 304L stainless steel 57 


Type 316L stainless steel 5 
Type 321 stainless steel 57 
Type 347 stainless steel 57 


Type 316CB stainless steel 57 
7 


Modulus of elasticity 
determined ultrasonically for 


WORE a. <) 5 sein 847-848, 850-852 
OSU oi a che acs es 850-852 
COMIMEIINGE kc. Co. ae ces 850-852 
CRE 2h bik s so oka ce 850-852 
IN Sia ss ha ke 850-852 
Type 347 stainless steel. 848-852 
MUIR, iron tos oboe aes 850-852 
WHINE 5 ois 0 sed whe 850-852 
OIE 6 a's secs ones @ 850-852 
influence of anelasticity on 
CoP REN ae Sie. end ees 
Molybdenum 
elastic constants determined 
bu Us ed tn Oe Chis RRR 855-857 
furnace for melting ...... 862-871 
Nardwese o.54. eee 5 iA es . 227, 231 
log hardness vs. reciprocal 
temperature ........ 227, 231 


Molybdenum (cont.) 
hardness 
log hardness vs. temperature 
0 CESS dd eens eee 227, 23 
recrystallization of. See under 

Recrystallization. 

Molybdenum alloys, binary 
alloys investigated ....... 289-291 
effect of deoxidation ..... 312-313 
elevated temperature hard- 

WOGS 6c6 vee as hs eee 299-301 
teGricnbeite sie. oc cv see 290-292 
microstructure .......... 300-306 
most effective alloying 

SITS So ee. xe 5 a 305-311 
preparation of alloys ..... 287-288 


recrystallization of. See under 
Recrystallization. 
room temperature properties 


jo CAUCE MS ke. Peale lee 293-299 ° 
strength-elongation 
correlation ..........305-309 
strength-hardness 
COOTRTRIIINE G3 os. cel ts 307-309 
sintering characteristics ..291-292 
test mefhOds fo. ieee. 287-289 
Monel 
creep-rupture properties . 
bs Spon 151-169, 181-195 


effect of atmosphere on.. 181 
stress vs. minimum creep 
3 ere ee 189-195 
effect of grain size on .189-195 
effect of testing tem- 
DEMIS | 64s Ve 189-105 
stress vs. rupture life ..182-190 
effect of grain size on. 182-190 
effect of testing tem- 
DOTREUE. Sioituso tne 182-190 
creep-rupture tests ...... 

Daa sw 158-159, 163-164 
comparison of static recrys- 
tallization, equicohesion 

and hardness ....... 163-164 
oxide penetration during 
be a's + be shies 3 see 158-159 
Gectiity sss oe 183-186, 191-197 
effect of composition .... 198 
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Monel (cont.) Niobium 
ductility furnace for melting......862-871 
influence of grain size.. ’ 
Nodular 
Sad 183-186, 191-192, 194-197 ae 
aN eatin Biel elevated temperature im- 
oe 183-186, 191-192, 194-197 pact properties ...368, 370-371 
of a elevated temperature ten- 
ee sile properties .365-367, 369-370 
DOTAtsre os. sews dis éve michchtiactare 
-186. 191-192 e ° 
A —_ ni ee lene. 364-365 
us ti oe ne 197 SE 5 cnn 4a o ene 363-364 
: ae =: ci ¢ a : ites ti. 5 2 stress-rupture data at 1200 
re ae ee iid Sane ae. - 368-369, 371-373 
mei ke eae: “sal fracture structure .....! 371-373 


recrystallization .158-163, 171-176 
cold work vs. tempera- 


CONS BOP tees che uehe 159, 161 
during creep-rupture 
Genie cass ht 160-163 
hardness vs. tempera- 
CSSA. 5. REE ANG oe 158, 161 
stress-rupture properties 
sors adeno 152-159, 164-170 


graphical method of extra- 
polating and interpolat- 
ing short-time data ..167-169 

stress vs. minimum creep rate 
effect of cold work ..166-167 
effect of testing tem- 


CN ie 8 ss ons 166-167 
stress vs. rupture life.. 
...152-159, 164-165, 167-170 


effect of cold work .. 
ae Wie we 153-159, 164-165, 167 

effect of testing tem- 

perature ..153-154, 
156-157, 164-165, 167-170 


Nickel 
effect on properties of mo- 
lybdenum alloys ....... 286-313 3 
effect on recrystallization 
of molybdenum alloys. .314-332 


Nickel-iron alloys 
order-disorder transfor- 
mate. ie tas « 1051-1054 
dilatometric measure- 
NE as wees o tas 1052-1053 
phase fields for ordering 
FORO is ids 2» Cxedas 1053 


Notch sensitivity factor 
of temper-brittle steel ... 718 


Order-disorder transformation 
as a classical phase 


Cie a he wid S 1029-1055 
arguments against and 
pete. Ss 1039-1042 


analogy with established 
second-order transfor- 


matoas 4......- 1041-1042 
electrical resistance . 1039-1040 
Hy@terens ......5..%. 1041 
microstructure ...... 1041 
specific heat ........ 1040 
X-ray diffraction ..1040-1041 

consequences of ..... 1042-1044 
impact upon ordering 

ics so cide we < ale 1044 
nature of the ordered and 

diserdered phases . 1042 


equilibrium coexistence of 

two phases in the order- 

ing transformation in- 

A sn eccka cs 1034-1036 
evidence in support of .1031-1039 
ordered and disordered phase 


“coexistence ..... 1036-1037 
metallographic 

evidence ........ 1036-1037 
X-ray evidence ...... 1036 


published evidence of a dis- 
continuous ordering 
transformation .... 1084 
dilatometric observations .1034 
resistivity measurements .1034 
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Order-disorder trams. (cont.) 
as a classical phase change 
rate of the ordering trans- 


formation ....... 1037-1039 
dependence upon temper- 
SO i énis sin ba 1038 
nickel-iron alloys ...... 1051-1054 
dilatometric measurements 
MP eb nekaka de. cee 1052-1053 
phase fields for ordering 
CURRTIE © oad «cc chs» 1053 
Orowan’s equation ......... 266-270 
Oxygen 


effect on properties of zirconium. 
See Zirconium-oxygen alloys. 
in metals 
isotopic determination. See un- 
der Isotopic analysis. 


Pearlite 
orientation relationships 
Sk wc Re as pes oe 568-571 
Phase diagrams 
indium-arsenic .......... 679-680 
titanium-oxygen ....... 1012-1014 
zirconium-nickel, partial .. 895 
ett GME ics ck ss Fickdeas 896 
zirconium-silicon ........ 903-905 
zirconium-tin ............ 918-919 
Phosphorus 
effect on properties of molyb- 
denum alloys .......... 286-313 


Plastic deformation 
role of anelasticity in .... 
Sin wenn 817-822, 827-837 


Poisson’s ratio 
determined ultrasonically. for 


BORD os xa ann 847-848, 850-852 
beryllium ..... 850-852, 855-857 
CU. «5... ss Seanad 850-852 
molybdenum .......... 855-857 
TON ik os otc chamber 850-852 
titanium ...... 850-852, 855-857 
Type 347 stainless steel 

bss ed eaeGe s+ ceiaeawe 848-852 


Poisson’s ratio (cont.) 
determined ultrasonically for 


UPRSIER s . ce pbuh ws 850-852 
VERSIE ks on oxche ee 850-852 
zirconium ..... 850-852, 855-857 
Precipitation 
Giscomtinuous: .....5..... 564-566 
analogy with recrystalli- 

SO veca css ete 564 
copper-silver alloy ..... 566 
zinc-copper alloy ...... 564-565 

President’s Annual Address 6 


Proportional limit 
of 14S-T6 stressed biaxially 
agreement with maximum 


stress theory ........ 691-692 
Recrystallization 
EN Ws occ emnthocncus 201-211 
activation energy ...... 208-211 
schematic representation 209 
heat of activation ...... 208-211 
effect of initial grain 
DG ke Bere 210-211 
effect of prior defor- 
WOO Bie. vi ads 208-211 


relation between recrystal- 
lized grain size and de- 
SONNE B5 iis Cke 206-207 
relation between recrystal- 
lized grain size and ini- 
tial grain size ........ 207-208 
relation between recrystal- 
lized grain size and tem- 
perature of annealing .206-207 
times and temperatures for 
i aiy acetal ee gale ee 204-205, 210 
analogy with discontinuous 
precipitation .......... 564 
of molybdenum 
effect of annealing temper- 
ature on microstructure 


bhisa-s.«' sameness en wae 320-321 
effect on tensile properties 

i 4 alain aii pcan 24-0 lee 321-323 
ernish GR: iinas 0 454k 319-321 


recrystallization character- 
SOURED | se ik ks xan 320-322 
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Recrystallization (cont.) 
of molybdenum alloys 
alloys tested .......... 315-317 
effect of annealing on. . .325-332 
effect on tensile properties 


relationship to alloy con- 
OCI. kn oe oo 327-329 
grain refining action of al- 
loying additions ....... 326 
microstructures ...322-324, 326 
ONO. « oo vanh wn 158-163, 171-176 
cold work vs. tempera- 
CUO sei oso kde cand 
during creep-rupture 
SS Co a 5 die eeeie 160-163 
hardness vs. temperature 
ey atte entamg a ate ae ob aceon Se 158, 161 


159, 161 


Relaxation 
role of anelasticity in. 
Anelasticity. 


See 


Relaxation rigidity 
as a function of the 
parameter (AD*® ye®®*) 
tach teen chnieee 280-281, 283 
SII... avis ¢ Ha 280-281, 283 
aluminum-copper alloys .280-281 
aluminum-germanium 


Eda wae aai 280-281 
aluminum-magnesium 
RIG. : Kcinvis's daanaaes 283 


aluminum-silver alloys .280-281 
aluminum-zinc alloys 280 


Residual stresses 
Armco iron 
X-ray measurement of .672-673 
skewness index as a func- 
tion of the rotation an- 
OE Pikes 52 oe ae 672-673 
in manganese oil hardening 
tool steel 
effect of quenching and 


tempering on ....... 605-615 
optical interference method 
for determining ..... 607-612 


curvature measurements 609-611 
graph showing curvature 
variation with metal re- 

meres .6. Bsc: f. 610 
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Residual stresses (cont.) 
optical interference method 
metal layer removal tech- 
niques 
stress calculation 
in steel, FS 1050 
A-ray measurement of.670-672 
decrease in the biaxial stress 
sum as a function of 
the applied bending 
OUPGOR Ava e's 0 see cde 670-672 
intensity distribution about 
the apparent maxi- 
mum of the broadened 
211 K.-doublet ....670-671 
in steel, high carbon ..... 638-676 
stress measurements of 
martensitic phase .654-661 
effect of cold work on.655-657 
effect of electrolytic 
polishing on 
effect of stressing be- 
yond the yield strength 
RE ap er: 658 -660 
X-ray measurement of .638-676 
diffraction pattern obtained 
using various radia- 
Seedeehevees 645-646 
effect of specimen orienta- 


on 


tions 


tion on line sym- 

Wen + eave Chan tw ee 646-647 
experimental necessities 

for determining ...642-644 


GME a8 Cs ay dn 0 639-642 
EE COOTER 644-653 


variation of “d” value with 
orientation of speci- 


SNE Rae aca a ae a's 0's 0 om 652-655 
variation in relative inten- 
sity with 2@ ..... 647-651 


. correction factors to com- 
pensate for intensity 


warmation  .. 66... 
ee ces 647-651, 661-666 
ee eee 607-617 
curvatures induced in 
specimens ........ 607 -609 
by @0ete os. . eo 607-609 
ee 8s eARS Ss Sd 608-609 
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Residual stresses (cont.) 
in tool steel 
effect of etching on ... 
is ie SKS eae 607-609, 614-615 
effect of grinding on 
ce Kh vee ile'a eee 609, 614-615 
effect of lapping on.... 
iis neta whos aaa 608-609, 614-615 
effect of tempering on sur- 
face stress ...... 612-614, 617 
equations for determin- 
WWE: ug Ura Gees $023 6 0 611 
Resistivity 
of zirconium-oxygen alloys 
a wiae sits eee aae wd wae ee 


Retained austenite 
effect of silicon on transition 
temperatures .........504-505 


Rimmed steel 
strain aging characteristics 
os 0.¢tibe eee es ths eh en es 344-361 
Rolling temperature 
effect on texture 
of low carbon steel strip .333-343 


Rupture 
chromium-nickel steels .. 42-76 
Secretary's Annual Report . 15 
Shear modulus. See Modulus of 
elasticity. 
Sigma phase 


in Cr-Ni-Mo-Ti (18-8-3-1) alloy 
electrolytic separation 
aii lie anak al 444-445, 447-449 
Propersies . «si dinwia 449-460 
in Fe-Ni-Cr alloys of Types 
310, 330 and Incoloy 
effect on impact properties 


and hardness ........ 437-440 
effect of silicon on ..... 434-435 
limiting composition free of 

Ngan ack eas 436-437 
sigma boundaries ...... 433-436 

Silicon 


effect on machinability , 
of free machining steel 
aes <daws 0s 744, 746-748 


Silicon (cont.) 
effect on properties of 
molybdenum alloys ...286-313 
effect on recrystallization of 
molybdenum alloys ....314-332 
effect on tempering of martensite 
dilatometric measurements 


it ake shank ao eee ees 6s 509-513 
electrical resistivity meas- 

UPCIONIEE elke ce 5 ss 513-514 
hardness effects ....... 501-507 


relationship to tempering 


US 5s hi Wa see 505-507 
microstructures ....... 507-509 
properties vs. tempering 

nat bee xe kan 521-523 
specific volume measure- 

SS cei cea Chee 514-516 
steels tested .......... 499-5 
theory regarding ...... 520-525 
X-ray diffraction meas- 

UOMO . cess neeun 516-520 


in Fe-Ni-Cr alloys 
effect on sigma formation 


0: Oa ieee e Sidon 434-435 
Slip theory 
inconsistencies for biaxially 
stressed 14S-T6 ....... T05 
Soap bubbles 
disappearance of cells by 
Ge 6 Ses. ets 537-538 
with increasing fraction of 
liquid phase ...........549-55 


Specific volume measurements 
of steels containing silicon 
effect of silicon during 
tempering .......... 514-516 


Stainless steels 
austenite to martensite trans- 
SOMO 3A ca heen sss ot 77-95 
effect of carbide precipita- 
tion on the beginning of 
transformation ..82-87, 93-94 
effect of composition on 
temperature of ........ 77-95 


procedure for determining . 80-85 
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Stainless steels (cont.) 
austenite stabilizers 
chromium or nickel equiv- 


i... ain sen 78-80 
COCMUTISEEION:: . . - cious as 134-148 
SEND ig nin ciate ve se 135 
with graphite ......... 134-147 


air atmosphere .138-141, 143 
ammonia atmosphere .138-145 
argon atmosphere. 138-141, 143 
correlation between depth 

of carburization and cor- 

rosion rates ...... 

swan ewes « 139, 148, 146, 148 
prior oxidized surface 

us ac 50's 6 eee 138, 141-142, 144 


es TO ci 138, 142, 146 

ME cs co hes 00 138-146 

Type 347 ....... 138, 141, 146 

NO is oak tbat wie 135-137 
chromium-nickel 

creep and rupture ..... 42-76 


creep-rupture curves 
effect of carbon ...114-115, 122 
effect of nitrogen. .114-115, 123 
creep-rupture properties .105-132 
GUGIEE.  o cvite cas 116-117, 119 
effect of carbon ..... 117, 119 
effect of nitrogen ...117, 119 
effect of testing tem- 
SENET vos . nade 117,119 
effect of carbon ...105, 168-110 
effect of carbon and ni- 
SOOM. bas 4s bw dR 111 
effect of microstructure 
ils 65.6% ah angie” 129-131 
effect of nitrogen on .. 
50 bbe ese NewS 105, 111, 1138, 115 
effect of testing temper- 
ature .109-112, 114-127, 130-132 
minimum creep rates . 
gin Sth 'o-« 4 114, 120-121, 127, 130 
variation as a function of 
carbon plus nitrogen 
| i a 
paedies i'n 114, 120-121, 127, 130 
procedure for determin- 
BL, Sekai, nck nin a.m oe, Oe 106-108 
rupture life. 111-114, 118-119, 127 


Stainless steels (cont.) 
creep-rupture properties 
rupture life 
variation as a function of 
carbon plus nitrogen 
content 111-114, 118-119, 127 
stress vs. minimum creep 
SN iis so 4.6 aan 111-112, 116 
stress vs. rupture life .. 
I ad ale ic ie 109-110, 115 
stresses for specified rup- 
Sere THES occas es 115-117 
effect of carbon plus ni- 
trogen content ....115-117 
effect of testing temper- 
EE aah wads © 2 a0 115-117 
creep-rupture strength 
effect of molybdenum. 48-50, 52 


creep strength .......... 53-56 
effect of carbon on .... 54-55 
effect of columbium on. 55 
effect of nitrogen on .. 54 
variation with temperature 

» ites fe ee co ek 53-56 
26, 2 Se Saas 54 
LEE gs wwe keen 53-54 
BOE Mike Acaesccnnd 53-54 
SOE BR aed ck scaus 53, 55 
Es sk cone 00 53, 55 
RE  beckpres 6 00 53-54, 56 
cs. | Se oe 53, 56 
delta factor vs. M, temper- 
ME che ttc 4Ws Fee e 6 96-97, 101 
elongation at rupture vs. 
rupture time ....46-55, 57-58 
effect of temperature.. 46-55 
Ee GOO nk ss cess. 50 
1 vee: Gea 55% 5 oS. 47 
Type 316CB ........ 49 
Reme- TEs fii 48 
Dn SiG ee. 2 Ss 51 
ee DEE. 65 ca ves Ss 52 
hardness vs. hardening tem- 
SRIOO is i SS 97-98 
431 + Moalloy ....... 97-98 

machinability ........... 948 

effect of saw wear on cut- 
fo) ae 948 


comparison with tita- 





\ 
, 
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Stainless steels (cont.) 
magnetic permeability 73-7 
changes during creep or rup- 


| 


ture test exposure ... 73-75 
mechanical properties 
effect of creep test expo- 
We OR ere. CR 58-60 


microstructure 
changes during creep or rup- 


ture test exposure . 60-73 
BUOG OE Bre aces ses 61-66 
SORE Ie via dence ook 61, 71-73 
Type 304L ...... 60-61, 63-64 
Type 316CB ....61-62, 67-68 
Type 316L ...... 60-62, 65-66 
Type 321 ....61, 64-69, 71-73 
een ON ca 61, 71-73 

minimum creep rate inter- 
OR Bob os hoa ooh eke. 5-57 
effect of temperature .. 7 
Tyee Bee ok oe D7 
ES ki os ko Bs 57 
Tyee SIOCB ......:. 57 
eM 5 op ates bos 57 
TOL ss wag oaks + 6 57 


Mm WE ncn 34 bes on 
mode of fracture 
effect of creep or rupture 
test exposure on 70, 73 
M, temperature ...88-93, 102-103 
effect of annealing tem- 


on 
“I 


perature on ......... 102-1038 
effect of carbon plus ni- 

Ge a ae 88 
effect of chromium .... 88-90 
effect of manganese ... 89,91 
effect of nickel ........ 88-90 


effect of quenching rate.102-103 


effect of silicon ....... 89, 91-92 
NR © 6k 6 Jb tin ws ocak 92 
measured vs. calculated 

i ec. cae e’s 92-93 


precipitated carbide 
after exposure to elevated 
temperatures ........ 126-128 
precipitated nitride 
after exposure to elevated 
temperatures .,@-.126-128 
reduction of area at rupture vs. 
rupture time ....46-55, 57-58 
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Stainless steels (cont.) 
reduction of area at rupture vs. 
rupture time 


effect of temperature .. 46-55 
SVDC Wee 20s. sua ow te 50 
TOG WS Bes ounce 47 
Type S4@C 8B... 3c 49 
See es en ce i wsks 48 
Ee Gees ks . kak 51 
BVO: DE vs cnaw oe aun §2 

retained austenite ....... 
» se vee + oe 117-118, 120-127 

after creep-rupture tests 
Se ste a 120-121, 126-127 

effect of carbon con- 
NG. é. te ree 126-127 


effect of cold work ..126-127 
effect of nitrogen con- 

CORE  Giccs keane oa 
effect of testing tem- 

perature 

after exposure to elevated 
temperatures cee. 

Rs a 117-118, 120, 122-127 
effect of carbon content 124 
effect of cold work .... 

isis Cece é ee tee 120, 125, 127 
effect of nitrogen content 124 
effect of testing temper- 


SRO a. «ci tins cee 124 
stress vs. minimum creep rate 
effect of temperature .. 46-55 
DT. bens d s SES 53 
EPOO Be cad ou wees BO 
Type. Gee ss... ean 47, 53 
Type Si... cae 49 
Eype G4. vee 48 
TW EE wide spanuee 51, 53 
DE BEE ks Shae veue 52 
stress vs. ratio of elongation 
at rupture to time at 
SOU 465-55 
effect of temperature .. 46-55 
WO Bs oa s vce eee 50 
Tyee Gee cece k save 47 
Tete Bee nc exhave 49 
Dee Bee. ss ckaaes 48 
S YOO ee 2 i See 51 
THRO oct i scat 52 
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Stainless steels (cont.) 
stress vs. time for beginning 
of tertiary creep or time 


Se TORO acto wane AG-5G 
effect of temperature... 46-55 
Tee 50 
Be BOGE SEN Gas wc 0% 47 
Type SaeCe css. .d5 49 
BVOC’ Meee 6b se Viaae 48 
Weed Ge. cs 51 
NE 56's eae kp 52 


Type 18 Cr-8 Ni 
hardness at elevated tem- 


peratures .........587-300 
relationship to strength 
2. ae 391-303 


Type 347 
elastic constants deter- 
ED = 5 sian wh 0 wip ve 
Type 481 + Mo alloy 
hardness vs. aging time 98-90) 
hardness vs. hardening 
temperature ........ 97-98 
microstructure ........ 98-99 


Steel 
carburizing 
effect of boron on case 
hardenability. 
See Carburizing steels, alloy. 
effect of silicon on tempering. 
See under Silicon. 
Row sien s si ee Oi 250-251 
effect of mean distance 
between particles on .250-251 
plain carbon 
hardness at elevated tem- 


peratures .........390-391 
relationship to strength 
and creep .........391-393 


residual stress in 
stress measurements of 
austenitic phase ...657-661 
effect of electrolytic pol- 
SNE «Wiles oops vb 657, 659 
effect of stressing beyond 
the yield strength. .658-660 
stress measurements of 
martensitic phase 
eta See WES sak 654-658, 660 


Steel (cont.) 


residual stress in 
stress measurements of 
martensitic phase 
effect of cold work on .655-657 
effect of electrolytic 
polishing on ...... 657-658 
effect of stressing beyond 
yield strength on ..658-660 
X-ray measurement of .638-676 
decrease in the biaxial stress 
sum as a function of 
the applied bending 
Ss os « ah en 670-672 
diffraction pattern obtained 
using various radia- 
CE. o's wh dad i oat 645-646 
effect of specimen ori- 
entation on line 
BUSES 4. sas eee 68 646-647 
experimental necessities 
for determining ...642-644 


ee ET errr 639-642 
COCEMINGNG. 2... cence 644-653 


variation of “d” value with 
orientation of speci- 
ET Ga ih acai ve ed le 652-653 
variation in relative in- 
tensity with 26 ..647-651 
correction factors to com- 
pensate for intensity 
variation . 647-651, 661-666 
strain aging of sheet ..... 344-361 


Steel, alloy 
8 Cr-1 Mo type 
hardness at elevated tem- 
peratures ...........390-305 


Steel, eutectoid 
tensile properties 
influence of structure on .252-253 


Steel, trade designations 
AISI B-1112 and B-1113 alloys 
effect of inclusions on machin- 
ability. See under Free ma- 
chining steel. 
SAE 3140 
impact energy curves 
effect of hardness on.732-740 


it 
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Steel, trade designations (cont.) 
SAE 3140 temper brittleness 
effect of various heat treatments 
on. See under Temper brit- 
tleness. 
SAE 5140 
endurance limit ........ 710-724 


Strain aging 
of commercial sheet steels 


accelerated test ....... 351 

t in predicting age hard- 
a a tis 352-354 

in predicting yield point 
ED a hee ons 2 354-357 

| factors affecting rimmed 
SE Fass vie « va eid 346-350 

factors affecting stabilized 

a | 
natural aging .........344-346 


Strain hardening index 
correlation with deforma- 
tion stress 


UW ewewecess 252-2533 


Stress concentration factor 
of temper-brittle steel ...719-721 


Stress-rupture properties 
penne E hs i 5c 152-159, 164-170 
graphical method of extra- 
polating and interpolating 
short-time data ..... 167-169 
stress vs. minimum creep rate 
effect of cold work ..166-167 
effect of testing tem- 
DOCG 65-6 e448 kw 166-167 
stress vs. rupture life .. 
iingie es a 152-159, 164-165, 167 
effect of cold work.. 
as oe hae 153-159, 164-165, 167 
effect of testing tem- 
perature ..153-154, 
156-157, 164-165, 167-170 
of nodular iron at 1200 °F .368-373 


Stress-strain relations 
for biaxially stressed 14S-T6. 
See Biaxial tensile stresses. 


Sulphur 


effect on machinability 
of free machining steel .749-750 
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Sulphur (cont.) 
effect on properties of mo- 
lybdenum alloys ....... 286-313 
Surface-tension equilibrium 
in polyphase alloys ...... 541-545 
Tantalum 
furnace for melting ...... 862-871 


Technical Program and Reports of 
Officers, ASM—34th Annual 
Convention, Philadelphia, 
October 18 to 24, 1952 .... 1 


Temper brittleness 
effect of various heat treat- 
ments of SAE 3140 on 
heat treatments tested .726-727 
impact test results ....726-730 
transition curves ...... 727-730 
of SAE 3140 steel 
effect of hardness on impact 


energy curves ....... 732-740 
Temper-brittle steel 
endurance limit of 
SOEs ME ss oe oan cael 710-724 


heat treatments used ..712-714 
impact properties ..... 

er et eS 714-715, 717-719 
notch sensitivity factor 718 
stress concentration 

ree 6 i Sian ts cae 719-721 
tensile properties ..715, 717-719 


Tempering 
first-stage kinetics ....... 582-590 
length changes on tem- 
ere ice e us 583-588 
effect of carbon con- 
OO ici ss shire 583-588 
rate equation ..... 585, 587-590 
values of m for ...... 589 
values of rate con- 
went: Be es Fes, 589-590 
first-stage products of de- 
composition ......... 578-582 
e-iron carbide ..... 578, 
581, 585, 587-588, 590-591 
er a eRe ins > 587 
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Tempering (cont.) 
of high speed steel 18-4-1 
effect of time and temperature 
on hardness .483-486, 488-490 
on impact strength . .486-491 
low carbon martensitic phase 
nats cae Cebus 578-579, 581-582 
carbon content of ..... 579, 582 
effect of tempering 


temperature on 582 
of martensite 
effect of silicon on. See under 
Silicon. 
mechanism and kinetics of the 
PES Si veeed 576-595 
WiGGEE wodcnh tc Cdee sss 591-594 


carbon concentration gra- 
dients at advancing front 
Se ab we abees dasa kee 592-593 
plane-front growth of ag- 
gregate at expense of 


primary martensite 592 
rate constant K ....... 592-594 
composition dependence 594 


temperature depend- 
CD wh kta cece he an 592-594 
second stage of .......... 595-597 
activation energies for. .595-597 
variation with carbon 
CE ie oh ke awees 596-597 
length changes from decom- 
position of austenite. .595-596 


Tempering temperature 
of steels containing silicon 
effect on properties ....521-523 


Tensile properties 
aluminum-copper alloys ..249-270 
effect of dispersions on.249-270 
method of determining 


eutectoid steel .......... 252-253 
influence of structure on.252-253 
forgings, SAE 1040 ....1096-1099 


longitudinal ......... 1098-1099 
effect of cooling rate 

ey aes > ine u he Ra 1098-1099 

CPESGVEREE 6. esidciwes 1097-1098 


effect of cooling rate 


poe een ke RD.» 0 ceee 1097-1098 _- 
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Tensile properties (cont.) 
forging steel, SAE 1045.1086-1116 
correlation coefficients 
wae 1086-1087, 1092, 1103 
effect of angle of test on 
.- 1099-1101, 1108, 1110-1111 
elongation vs. angle of 


ook Cues ws cba 1108 
reduction of area vs. 
angle of test ....... 1108 
effect of homogenization 
treatments on ....... 
saves ete 1088-1089, 1094-1096 
quenched and tempered 
specimens ...... 1101-1113 
effect of angle of test 
OE ns ac caee 1108, 1110-1111 
effect of reduction by 
GE kheis i tes 1101 
reduction of area frequency 
CURVED ove 0s Ka 1085- 


1086, 1094, 1096, 1115-1116 
furnace-cooled speci- 


Ds < traevaeane 1085 
homogenized speci- 

NS a. 4S et 1094, 1096 
quenched and tempered 

specimens ........ 1086 

reduction of area vs. reduc- 

tion by forging ... 

énmaib ica 1088-1089, 

1092-1096, 1103-1107, 1110 


effect of homogenization 
treatment on ..isé... 
» tideewe 1088-1089, 1094-1096 
effect of tempering tem- 
perature ...1103, 1105-1106 
regression lines ....... 
1086-1087, 1092, 1103- 
1104, 1106-1107, 1109-1110 
“tensile strength vs. longi- 
tudinal reduction of 
NE hn 6 axon 1103-1104, 1107 
yield strength vs. longi- 
tudinal reduction of 
ee ie. 1103-1104, 1106 
yield strength vs. trans- 
verse reduction of 
OPO s xiass 1103-1104, 1107 
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Tensile properties (cont.) 
forging steel, SAE 1045 
specimens containing ferrite 


and pearlite ........ 
oe cwisie’ ooh 1088-1096, 1099-1101 
of temper-brittle steel 
SAPO ort. eww 715, 717-719 
Test 
for strain aging of steel ..351-357 
Thallium 
hardness 
log hardness vs. temperature 
Se aa tae tl ae al 228, 232 
showing allotropic trans- 
formation ......... 228, 232 
Thorium 


effect on properties of 
molybdenum alloys ....286-313 

effect on recrystallization of 
molybdenum alloys ....314-332 

elastic constants determined 


is ah’ HEE Kee ks a mt 850-852 
furnace for melting ...... 862-871 
Tin 
effect on properties of 
molybdenum alloys ....286-313 


hardness 
log hardness vs. temperature 230 


Titanium 
elastic constants determined 
eh yeu ke nak 850-852, 855-857 
furnace for melting ...... 862-871 
hardness ....6.....-.3.. - 285-286 
effect of impurities on . .235-236 
Liiders bands in tensile 
SGEMIIIES aks sos cana s 988-990 
machinability ............ 957-965 


effect of arsenic on.957, 961-962 
effect of beryllium on .. 
Ee Gh oa SOE be Cs 957, 959, 963 


Sends kas tee 957-958, 961-962 
effect of carbon on ..... 


teetieer esse 957-958, 962-963 
j effect of germanium on 
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Titanium (cont.) 
machinability 
effect of phosphorus on 
os al ne en Gee ee kee 957, 961-962 
effect of selenium on ... 
‘ eeahuge tat es 957, 960, 962 
5 + .abbate Vue a oe 957, 959, 962-963 
effect of sulphur on .... 
i pas aun 957, 959-960, 962-963 
effect of tellurium on ... 
Fe. ees wee ees 957, 960-962 
high purity iodide vs. 
magnesium-reduced 
titanium 
mechanical properties .... 


dependence of elastic modulus 
on temperature ...... 981 
dependence of elongation 
on temperature ....979-981 
effect of strain rate on 
seeks Wa beeee vane ee 979-981 
dependence of fracture stress 
on temperature ....978-980 
effect of strain rate on 
cess tose cea nererna 978, 980 
dependence of reduction of 
area on temperature 
<hcskaacdcukenaee 980-981 
effect of strain rate on 
do ida: bee ee 980-981 
dependence of yield strength 
on temperature ....977-979 
effect of strain rate on 


ove 4 000th ean eee 977, 979 
dependence of ultimate strength 
on temperature .... 978 
effect of strain rate on 978 
effect of arsenic on .... 950 
effect of beryllium on .. 949 
effect of boron on ...... 949 
effect of carbon on ..... 949 
effect of germanium on, 950 
effect of phosphorus on. 950 
effect of selenium on... 950 
effect of silicon on ..... 950-953 


effect of sulphur on .... 
effect of tellurium on .. 
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Titanium (cont.) 
mechanical properties 
fracture appearance at 
different temperatures 


of testing ....... 985, 987-988 
plastic portion of true stress- 
strain curve ......... 981-983 


strain aging effects ....972-992 
yield point phenomenon .983-984 
stress-strain diagrams 


<i ah keklens 975-977, 983-986 
effect of aging temperature 
GO Vive Uidiars 4 mates aed 984-986 


effect of increasing strain 

on the appearance of a 

vield point following 

eS oe oe, ee ay 985-986 
effect of a prestrain at 

liquid nitrogen on ....983-984 
effect of strain rate on. .975, 977 
effect of testing temper- 

ROOM cs cviistecwses 975-977 


Titanium alloys 
coefficients of expansion at 
various temperatures.1001-1003 
fatigue properties. .998-1001, 1003 
at low temperatures .. 
effect of notch on ...998-1000 


typical fractures ...1001, 100% 


ns Gs nibs «bene is vo 1000-1001 
at low temperatures ..1000-1001 
impact strength ......... 
<iescawer 1000-1001, 1003-1004 
at low temperatures . .1000-1001 
typical fractures ...1003-1004 
machinability ............ 941-971 
effect of saw wear on cutting 
ee ids ocd ta 948 
comparison with Type 304 
stainless steel ..... 948 
effect of test variables. .955-956 
feed vs. load ........ 955-956 
influence of insoluble 
CRORES: + idence nice 941-971 
lathe test ..... 944-947, 954-962 


method of evaluating .946-947 
profilometer measure- 
NGS Wik vere decka 954 
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Titanium alloys (cont.) 
machinability 
saw rating vs. turning index 
for various titanium 
se re 962-964 
correlation with Vickers 
hardness and ultimate 


| SE ee 963-964 
SOW SORE ny cbs dood 
+ eae 947-949, 957-964, 968-969 


mechanical properties 
at low temperatures . .993-1007 
effect on notch sensitivity 


Rares s SaG oan 6 «4a 996-997 
effect of testing temper- 
Deere hc ee weess 995-997 
microstructure .......... 951-953 
titanium — 0:67% arsenic 
SSR AGs oe ahs st 0 0.0 6% 951, 953 
titanium — 0.02% beryllium 
ae galt ale ws a Milla wie sexta he tao 952-953 


titanium — 0.57% boron .951, 953 
titanium — 0.47% carbon 951, 953 
titanium — 0.25% germanium 


ERAS Cais 6 8 vk s Wars 952-953 
titanium — 0.39% phosphorus 

POC i ek pa ee See so eh 952-953 
titanium — 0.99% selenium 

aie div. ee eRe spi eee-b 0 ie 952-953 
titanium — 0.25% silver .951, 953 


titanium — 0.32% sulphur 

OU A dikex ax ns dain 951, 953 
titanium — 0.118% sulphur 

ih I hi ae a i 0 6 bie 951, 953 
titanium — 0.47% tellurium 

Se ee ee 952-953 
titanium, unalloyed ....952-953 


Titanium binary alloys 
martensite transformation 
temperature ......... 934-939 
concentration vs. transfor- 
mation temperature 935-939 
titanium-chromium . .936-939 
titanium-columbium 
(oe eben’ eae 936, 938-939 
titanium-iron ....... 935-939 


titanium-manganese .936-938 
titanium-molybdenum 
: SRR Cee<'e « 935-936, 938-939 
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Titanium binary alloys (cont.) 
martensite transformation temp. 
concentration vs. trans. temp. 
titanium-tantalum ... 


titanium-tungsten 
titanium-vanadium 


.. .936, 938 


cake ckeawe 935-936, 938-939 
Titanium-oxygen 
phase diagram ......... 1012-1014 
, Titanium-oxygen alloys 
RIPROORE ks charade «cs 1023-1024 
microstructures ........ 1012-1019 


Titanium-oxygen system 1008-1028 
annealing treatments ..1010-1011 
appearance of ingots. .1010-1011 
melting-range determinations 
( . SESSA ©" sees eens maereare 1019-1020 
melting temperatures .. 1020 
preparation of alloys ...1010-1012 
X-ray diffraction studies of 
bie on 4 see WAKO ERS Oe 1020-1022 
alpha solid solution ..1020-1021 
lattice parameter- 
composition curves 
intermediate phase between 
alpha and TiO ...1022-1023 
delta phase ........ 1022-1023 
intermediate phase TiO 
smh ae « 4 eRe 0% 1021-1022 
lattice parameter- 
composition curves 


1021 


1022 


Tool steel 
residual stresses in ....... 605-617 
curvatures induced in 
specimens ......... 607 -GOD 
by €tchi: co. oda teas 607-609 
Pe ON... wk ebm 608-609 
effect of etching on .... 
ks sce e aa 607-609, 614-615 
effect of grinding on ... 
ic 6 skew hes we eae 609, 614-615 
effect of lapping on .... 
Sa am os clone 608-609, 614-615 
effect of quenching and 
tempering on ......,.605-615 
effect of tempering on 
surface stress ....612-614, 617 
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Tool steel (cont.) 
residual stresses in 
stress distribution ..... 611-613 


equation for determining 611 


Transition temperatures 
of SAE 3140 steel 
after various heat treat- 


RE eis HAs 4 727-730 
Treasurer’s Annual Report. . 10 
Tungsten 

effect on properties of 
molybdenum alloys ....286-3153 


effect on recrystallization of 
molybdenum alloys ....314-332 


Tungsten-chromium-vanadium steel 
high speed steel 18-4-1. See 
under High speed steel. 


Ultrasonics 
use in determining elastic 

constants 

apparatus and experimental 
Secmnsene ss < Se st 845-849 

of beryllium ...850-852, 855-857 

Of BRAGS... ss kak 847-848, 850-852 

of columbium ......... 850-852 

elastic constant equations 845 

of molybdenum ........ 855-857 

possible reasons for dis- 
Crepemewee os is cas cae 856-859 

Of there 6 iss. a aexs 850-852 


of titanium ....850-852, 855-857 


of Type 347 stainless steel 


types of elastic waves prop- 
agated in solids ...839-840 
wave reflections at bound- 


of vanced... osm 850-852 
wave propagation between 
parallel faces of solids 841-842 


wave propagation in cylin- 


drical #0ds .......«% 842-844 
measurement of wave 
velocities ..... css 844-845 


of zirconium 


.. .850-852, 855-857 
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Uranium 
elastic constants determined 
CLA: ee ee ea a vawewees 850-852 
furnace for melting ...... 862-871 


Vanadium 
in carburizing steels 
effect with boron on case 
hardenability ........ 778, 783 
elastic constants determined 
ce diets itv wi ek ewes 850-852 
in high speed steel 18-4-1 
effect on hardness 


Vanadium rimmed steel 
strain aging characteristics 


X-ray diffraction study 
of austenite and sigma 
separated from Cr-Ni-Mo-Ti 


(18-8-3-1) alloy ...... 445 
of microconstituents in high 
temperature alloys ..... 397-428 


of rolled low carbon steel 
effect of rolling temperature 
On tenure si. .kk sass 333-343 
of steels containing silicon 
effect of silicon during 
COMPOSING: 65.6566 i's ds 516-520 


Yield strength 
of 14S-T6 stressed biaxially 
agreement with distortion 


energy theory 692 


Young’s modulus 
See Modulus of elasticity. 


Zinc 
hardness 
log hardness vs. temper- 


ree eee eww eeeee 







Zinc-copper alloy 
discontinuous precipitation in 


eee ee ewww ewe weer er ee eee 
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Zirconium 
arc melting furnace for 
Mirena... Shekis sci 870 
applicability to other 
ES ba be ies s bccn 869-870 
design of furnace ...... 864-866 
operation of furnace ...865-869 


pressed zirconium electrodes 


beg Fea SoS oe 863-864 
elastic constants determined 
woke saa ed 850-852, 855-857 


properties of high purity 
zirconium. See Zirconium- 
oxygen alloys. 


Zirconium-nickel system 
microstructures ......... 897-899 


phase diagram, partial ... 895 
Zirconium-oxygen alloys 

effect of oxygen on hardness 

‘Rabe Santee s eee meee ven 881-882 
effect of oxygen on recrystal- 

SLY CL aN cicdcnnaais S84 
effect of oxygen on resistivity 

io Seen hed vw ews ore 879-881 
effect of oxygen on tensile 

OUIMONTIES Sci ek. Sees 882-883 
effect of oxygen on thermal 

conductivity .......... 881 
elevated temperature tensile 

OR UIEO sn ots skates ws 885-889 
hydrogen content of zirconium 

avedvt essen s ovibwue 876-877 
microstructure ......s05: 883-884 
oxygen diffusion rate in 

SIORMINEE: . ck. Sb aa Os os 884-885 
preparation of alloys ..... 877-878 
stress-strain curves at various 

temperatures ...... 886, 888-885 
table of physical and 

mechanical properties .. 880 
WOCMMIEG ov ccdecckeeus 883-884 

Zirconium-silicon system 

microstructures ......... 906-912 


phase diagram 


“eee eeevnennene 


Zirconium-tin system 
microstructures 
phase diagram 


eee eereeeene 








